A new, short, neuropsychologically oriented test for dementia assessment-the Milan Overall Dementia Assessment (MODA)-is described.
It is generally accepted that coping defects can arise from a number of neurological, psychiatric, and metabolic diseases.' When these defects take a chronic progressive course, they are subsumed under the term of "dementia". In the diagnostic flow chart of patients with suspected dementia it is useful to include a step to verify the suspicion followed by one to establish its nosology. '4 This study focuses on the steps necessary to confirm and stage dementia. Because no in vivo biological markers of either dementia or its nosology are currently available, verification of the presence of dementia has to be neurobehavioural. A widely accepted, all embracing conceptual framework of the psychological breakdown of dementia remains to be achieved, however. Therefore, the many approaches to the diagnosis of dementia are based on standardised descriptions of coping failures. These descriptions take the form of enquiries or test batteries.
Behavioural and neuropsychological investigations of patients with dementia yield data pertinent to the description and severity rating of the disease. It is worth specifying the main features of these classes of instruments so as to clearly establish those of the instrument presented in this paper. BEDSIDE 
STANDARDISED INTERVIEWS
These are composed of heterogeneous items. The way in which they are assembled much depends on the cultural background of the examiner (geriatric, psychiatric, neurological), and the particular use for which they are intended (diagnostic, rehabilitative, experimental). There is often an array of items, exploring different topics, ranging from forgetfulness to psychotic traits, misperceptions to confusion, breakdown of social rules to communication disorders, alterations in eating and drinking habits to dizziness. The conclusion that the patient is already in the throes of a dementing process is reached by comparing the present state with the presumptive patient's premorbid state. The interview format is continuously updated at consensus conferences5 with the aim of adding items believed relevant to the final decision and removing those considered redundant. Bedside interviews yield semiquantitative measures, which are essentially a summation of checkmarks.6 Their main advantage is that they can be used to investigate patients affected by dementia due to different causes (for example, degenerative, metabolic, psychiatric); however, even the most acclaimed of these guided interviews (for example, DSM-III-R)7 is not substantially more informative than a carefully taken history.
NEUROPSYCHOLOGICAL SCREENING

INSTRUMENTS
Within this frame of reference, the-symptoms of dementia are purported to be of a neuropsychological nature.8 Dementia is therefore conceived as an aggregation of deficits in several cognitive domains. The progressive increase in the number of these deficits contributes substantially to the ecological severity of dementia. It follows that diagnostic instruments are test batteries9 10 structured along the traditional psychological taxonomy.311 As such, they are psychometrically sound, because patients' performances can be formally compared with norms adjusted for the influence of pathology independent variables such as age and education. Given the similarities between cognitive impairments due to focal damage and cortical dementia, this approach is based on the longstanding corpus of neuropsychological knowledge. Accord as a "borderline" case. The outer limits indicate the score under which there should be at most 5% of the normal population, and curb the risk of spuriously declaring that a subject is not normal. The inner limits indicate the score above which there should be at most 95% of the normal population, and are useful for curbing the risk of spuriously declaring a subject to be normal. For the MODA total score, the inner tolerance limit was 89-0 and the outer tolerance limit was 85-5 (see figure) . The inner and outer tolerance limits (tolerance regions) for the subscales of the MODA were respectively 34-3 and 33-8 for the orientation scale, 15-0 and 14 1 for the autonomy scale, and 38&8 and 36-2 for the tests section. The reliability of the MODA was assessed by retesting 32 subjects (by a different examiner) after three weeks. The correlation between the performance in the two testing sessions was 0-83 (df= 30, p < 0.001). On this basis, it was estimated that the 90% confidence limits for the true value of the single unadjusted score2' were 2 2 4, and that the 95% confidence limits were i 2-9.
The MMSE mean (SD) score was 28-45 (2 02), range [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] . The correlation between the MMSE and the MODA was 061 (df= 188, p < 0-001).
Discussion
The MODA was modelled on the cognitive picture of Alzheimer's disease." Therefore it assesses so called cortical deficits, and is of value in ascertaining whether the cognitive performance of a subject is below the norm. Even so, it cannot be regarded as a comprehensive instrument for the diagnosis of dementia. Table 6 MODA total and section scores of the 312 patients studied in our outpatient dementia units, classified according to the DSM-III-R. The correlation between the MODA total score and the MMSE was significant, but not high enough to support the view that these tests share the same structure.
Given the great variability in the neuropsychological profile of patients affected by Alzheimer's disease,29 30 the MODA, which assesses independent areas of cognition, should add sensitivity to the dementing process. Furthermore, granted the different rates of progression of the disease31-33 the particular composition of the MODA should prove useful for longitudinal studies or pharmacological investigations.34 A validation study (part 2) was performed with the aim of verifying these predictions.
Part 2: validation study Materials and methods
The testing material is as reported in part 1.
EXPERIMENTAL SUBJECTS
Three hundred and twelve patients were referred to the Dementia Research Units of the University of Milan or the Medical centre of Veruno, with suspected dementia, first signalled by relatives and not immediately ruled out by a physician (usually a general practitioner). Table 5 shows features of the patient groups.
Two clinicians, who, although aware of the purpose of the study, had not been given the MODA score achieved by each patient, attempted a diagnosis of dementia on the basis of the dementia criteria of the DSM-III-R.7 Cognitive deterioration was ruled out in 138 of the 312 subjects. Of the remaining 174, 121 (38-8% of the whole sample, and 69-5% of the demented patients) were given a diagnosis of probable Alzheimer's disease according to the formal criteria of the NINCDS-ADRDA.35 A further 53 patients were deemed to be affected by different forms of dementia. Tables 6 and 7 report the MODA findings for the sample of outpatients with suspected dementia compared with the outcome of the DSM-III-R classification.
Results
On the whole, more patients were classified by the MODA as being affected by cognitive deterioration than by the DSM-III-R as demented, as in the same sample the MODA rated 71 (22-8%) as normal, v 138 (44 2%) Results are number (%).
according to the DSM-III-R. Even if we allow for the presence of the uncertain category in the MODA classification, 43 subjects who were definitely outside the norm with the MODA were considered normal according to the DSM-III-R, whereas only four showed the opposite pattern. Table 8 gives details of the 43 subjects. Thirty five of the 121 patients with probable Alzheimer's disease were retested with the MODA after a mean interval of 15-3 months. These patients were less severely affected than those who could not be re-examined (mean MODA score = 66-2 (SD 18), v 44 9 (SD 19-2), but were of similar age and education. This selection is presumably due to the fact that the compliance of patients who were most severe at the first examination decreased with the disease progression. We think that this selection does not, however, make following up patients with moderately severe Alzheimer's disease any less interesting. Table  9 shows the results.
The MODA is well suited to monitoring the disease progression. The average monthly deterioration of patients' performance on the Interestingly, the mean estimated duration of illness of the 42 patients with Alzheimer's disease with pathological scores on both the test and orientation sections, but not on autonomy, was 3-12 (SD 2-51) years, whereas that of the 67 patients with all three sections below the norm was 4-33 (SD 3-31) years. This difference was significant (t = 2-03, p = 004).
Thirty one patients with Alzheimer's disease were given both the MODA and the MMSE. The correlation coefficient with the MMSE was 0-84 (p < 0O001).
Discussion
The MODA meets the requirements for a reliable bedside cognitive screening instrument,2 given that a large group of unselected patients entered the validity study and a standardised diagnostic procedure was employed.
As shown in table 7, only four of the patients who were classified as demented (although not of the Alzheimer's type) by the DSM III-R achieved a normal MODA score. Conversely, 31 2% of the subjects who were not demented according to the DSM-III-R scored below the MODA chosen cut off (and 203% were classed as uncertain).
This MODA/DSM-III-R inconsistency possibly stems from the greater sensitivity to cognitive decline of neuropsychological items than of general behavioural issues. This is not to be read as a fault of the DSM-III, but rather it points to a lack of overlapping between the different nosographic categories considered by the two instruments. The MODA in fact, is designed to detect and score cognitive deterioration, whereas the DSM-III is thought of as a clinical tool guiding the diagnosis of dementia.
The opposite pattern, patients who were normal on the MODA and demented on the DSM-III-R, was seldom seen (only four cases out of 174 (2 3%)). This discrepancy may have arisen as a result of a defect in specificity of the DSM-III, the patients at issue could indeed be non-demented, or a lack of sensitivity of the MODA. In the last case, the MODA enquiry could have failed to detect a behavioural defect in non-Alzheimer's disease patients, with a poor neuropsychological counterpart (for example, heterogeneous psychiatric traits). Anyhow, this error rate seems acceptable.
In short the MODA seems to be a fairly sensitive screening instrument for cdementia, and this may be of importance as all too often the screening tests used in dementia studies show a high rate of false negative classifications.
This has been confirmed in a population study we recently carried out, with a view to determining the prevalence of dementia. 36 In that study we compared the outcome of MODA with that of the MMSE in serving as a "red flag" for further investigation of a sample of elderly subjects selected from the community. The two tests were given to 782 subjects. The correlation between the two measures was 0-67 (p < 0-001), similar to the one reported in the present study. Subjects with a score below the cut off on either of the two tests (n = 219) entered a standardised two stage diagnostic procedure that included clinical, neuropsychological, and when needed, neuroradiological investigation and a follow up period of at least one year, aimed at detecting cognitive problems. The results demonstrated a higher sensitivity (95 5% v 67A4%) and a higher specificity (100% v 94-1%) of the MODA compared with the MMSE in detecting subjects with cognitive deficits. The price of this higher sensitivity is of course a greater number of subjects to be considered in the follow up; however, this did not exceed 4% of the whole sample. Therefore, we are fairly confident in stating that MODA is more satisfactory than MMSE as a screening test.
General discussion
The need in both clinical practice and research for standardised instruments able to grade the cognitive ability of demented patients is undeniable. Nevertheless, a limitation inherent in many of the rating scales specifically designed to assess demented patients is that they are appropriate for only certain subgroups such as very severely or very mildly deteriorated patients.37 Instruments that disclose abnormalities only when the disease is manifest add little to the diagnosis and staging of the disease.38 On the other hand, sophisticated neuropsychologically oriented instruments are of little use in the later stages of the disease. 39 Recently Rebok and Folstein40 maintained that the development of "more sensitive and specific criteria for the diagnosis are needed". Their contention was directed towards the forthcoming revision of DSM-III-R (DSM-IV). We could not agree more. Our approach to this widely felt need has been different, however, in as much as we deem that improving the diagnostic keenness is likely to be linked to a psychometric fine grained elaboration (for example, score adjustable for age and education) of a standardised instrument possibly framed in a clear cut theoretical commitment. In our view most of the phenomena shown by demented patients achieve a descriptive coherence in a neuropsychological context.
The MODA does not rule out the need for an accurate collection of the history, as only this gives the clinician the opportunity to formulate the suspicion of dementia and recommend psychometric assessment. The test cannot be used as a comprehensive instrument for the diagnosis of dementia. A normal MODA score, however, makes true dementia a very unlikely diagnosis. Each of the heterogeneous sets of tools designed for the "global" assessment of mental state has proved to be highly sensitive to cognitive impairment, despite vast differences in composition and theoretical background.
Thus it is tempting to suggest that the crucial contribution to the resulting score is fairly content free. Such a state of affairs would be disappointing. Given that the genuine neuropsychological requirements are those that substantially enhance the sensitivity of the instruments that include them, we believe that the overall sensitivity of the many tools proposed stems from their neuropsychological overlaps. A neuropsychologically oriented staging instrument such as MODA is a further step towards generating instruments within a cognitive frame of reference. Turning now to severity one might refer to an all encompassing cognitive defect (a Grundstorung) and range severity accordingly. On the other hand, it could be suggested that the behavioural incompetence seen in demented people derives from several assembled deficits in conceptually independent cognitive realms. We favour this second view, hence the MODA score is merely the sum of graded impairments in a large array of cognitive domains. The accuracy of a global score in describing the severity of dementia would therefore be achieved notwithstanding the heterogeneous pattern of the disease.29 Therefore, we maintain that the MODA is a successful compromise between comprehensive, but impractical neuropsychological test batteries and bedside instruments that fail to tap important aspects of cortical dementias.
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Preliminary data were presented at the Meeting of the European Federation of Neurological Societies (EFNS). Berlin, 8-11 December 1993. Appendix AUTONOMY SCALE This scale measures everyday coping skills and is the only non-neuropsychological section of the MODA. As it is predicted that performance on this section will be hampered only in the later stages of the dementia, it should enable us to score even the most deteriorated patients. The examiner needs the collaboration of someone who is able to provide information about the subject's present behaviour. The section considers five aspects of everyday living: walking, dressing, personal hygiene, control of sphincters, and eating. The score for each question ranges from 0 (in need of total supervision) to 3 (total autonomy). Answers are sought from a close relative. The overall score range is 0-15.
ORIENTATION ENQUIRY
This section is made up of four different sets of items. The items require the subject to produce information that either changes (for example, age) or remains the same (for example, date of birth) over time. An answer is accepted when checked against the "truth" (documents or witnesses). The score range of the entire section is 0-35. The four sets of items are:
Temporal orientation-Five question are asked: the day of the week, the date of the month, the month, the year, and the time of day, following the procedure of Benton et al. 41 The score ranges from 0 to 10.
Spatial ortientation42 -Three questions requiring topographical information on town and country are asked. The score ranges from 0 to 3.
Personal orientation42 -Seven questions regarding personal background are asked. Standardised items are weighted differently according to face value difficulty. The score ranges from 0 to 10.
Family orientation42 The subject is asked the name and age (+ 5 years) of four different family members, and whether they are alive or dead. The score ranges from 0 to 12.
NEUROPSYCHOLOGICAL TESTS
All tests are drawn from an Italian standardised series4' of formal, currently employed, neuropsychological tests. Only the easiest items have been chosen to avoid, as far as possible, a "floor performance" in demented patients. The score range for the whole section is 0-50.
Tests assess attention (digit cancellation; reversal learning), intelligence (logical reasoning), memory (prose memory), language (verbal comprehension; fluency), space cognition (finger agnosia; constructional apraxia), and visual perception (figure completion). They are detailed here in the order of administration: 
